Objective-To analyse trends in mortality inequalities in Barcelona between 1983 and 1994 by comparing rates in those electoral wards with a low socioeconomic level and rates in the remaining wards. Design-Mortality trends study. Setting-The city of Barcelona (Spain). Subjects-The study included all deaths among residents of the two groups of city wards. Details were obtained from death certificates.
tality have been shown in New York-where the Harlem district showed rates similar to those of Bangladesh. '4 Other authors have related mortality to socioeconomic indicators, as shown in the city of Bristol, where the wards with the lowest socioeconomic levels were those with highest mortality. '5 There have been few studies of health inequalities in southern European countries,'6 17 and even fewer studies looking at urban areas. In the city of Barcelona (Spain), several ecological studies of inequality in mortality have indicated important inequalities in the different geographical areas of the city: inequalities which are related to socioeconomic level.-8" However, the evolution of these inequalities over time has never been studied.
The present study aimed to analyse trends in mortality inequalities in Barcelona. Mortality rates in electoral wards with low socioeconomic level were compared with the remainder over a period of 12 years from 1983-94.
Methods

AREAS STUDIED
This study was conducted in Barcelona, the second largest city in Spain (1 650 000 inhabitants), located in the north east of the Iberian Peninsular. It is undergoing a process of transition from an industrial to a service city and its population is ageing.
This was a mortality trends study. All deaths (whether occurring in Barcelona or not) of residents of the city during the period 1983-94 were studied.
The city's 38 wards had been divided, in a prior analysis, into two groups: one comprised wards with a low socioeconomic level and the other included the remainder. The method employed was cluster analysis using socioeconomic variables (unemployment and illiteracy) obtained from local censuses corresponding to the years 1981, 1986, and 1991. Wards were divided in two groups only because of the small numbers of deaths in each ward and also because there is an important degree of homogeneity in the high socioeconomic level wards, both in terms of socioeconomic indicators and in terms of mortality. 2' 23 There were 11 wards with a low socioeconomic level (and a population of some 300 000 inhabitants) These were the older inner city wards as well as a few new peripheral wards. The other group comprised 27 wards with a total population of 1 400 000 inhabitants.
SOURCES OF DATA
Mortality data for residents in the years 1983-94 were obtained from death certificates. The home address for each resident who died was obtained from the municipal census, which is linked with the mortality register. A few deaths only were assigned to an institutional address, and most of these were located outside the deprived area.
Population denominators for each ward came from the local censuses of 1986 and 1991. For the years between 1986 and 1991 an estimate of the intercensal population was obtained based on a geometric curve.24 In the calculation of infant mortality rates, data on all births between 1983 and 1994 were used as denominators. For the calculation of age standardised rates, the reference population was that of Barcelona as a whole, according to the 1986 municipal census.
INDICATORS AND STATISTICAL ANALYSES
The underlying cause of death was coded using the International Classification of Diseases, 9th revision (ICD-9).25 The causes of death studied were: tuberculosis (10-18), AIDS (279.5), all infectious diseases including AIDS (1-139, 279.5), malignant tumour of the lung (162), malignant tumour of the breast (174), all tumours (140-239), ischaemic heart disease (410-414), cerebrovascular diseases (430-438), all diseases of the circulatory system (390-459), all diseases of the respiratory apparatus (460-519), cirrhosis (571), all diseases of the digestive system (520-579), drug overdose and poisonings (E850-E858), and all external causes (E800-E999).
We computed age standardised mortality rates (direct method)2" by sex and year in each group of wards, as well as the age standardised rate of years of potential life lost (YPLL). The standard population was the total Barcelona population by sex. Deaths in subjects aged between 1 and 70 years were included in the calculation of YPLL. We limited the age studied to 70, as proposed by Romeder McWhinnie.27 Finally, age specific mortality rates were also calculated. The ratio of standardised mortality rates for the two groups of wards (comparative mortality figures, CMF) and the ratio of standardised rates of YPLL in the two groups of wards (RYPLL) were calculated for each year, along with their corresponding 95% confidence intervals (95%CI) . 26 To describe the evolution of mortality in each group of wards, a linear regression model was fitted to the annual rates over the 12 year study period. The slope (B) of the regression line is interpreted as the mean value by which the rate increases or decreases each year. To test the compliance of the model assumptions, residual analysis was carried out. Graphs were drawn of the normal probability of the standardised values (P-P plot) and also of the standardised residuals as a function of the standardised predicted values. 28 No important violations were identified. In all analyses a difference was considered to be statistically significant when the p value was less than 0.05.
Results
GENERAL MORTALITY
During the 12 years studied, overall mortality rates were consistently higher in the wards with low socioeconomic level and this difference remained stable over time. Mortality for all causes fell from 1056.4 deaths per 100 000 inhabitants in 1983 to 1012.1 in 1994 in the low socioeconomic level wards, and from 838.2 to 809.8 in the remaining wards (table 1) .
Nevertheless, for some causes inequalities increased. This was the case for AIDS mortality, which increased more in the low socioeconomic level wards than in the others. AIDS, which was a non-existent cause of mortality in 1983 (the first case appeared in 1986), accounted for 4.4% of deaths in the low socioeconomic level wards and 1.9% of deaths in the remaining wards in 1994. The CMF in 1994 was 280.4 (95%CI: 227, 346) (table 2).
Another cause of death for which inequalities increased was drug overdose. Deaths from overdose were non-existent in 1983 (the first case appeared in 1984) but represented 1.2% of deaths in the low socioeconomic level wards and 0.5% of deaths in the other wards 12 years later. The CMF for 1994 was 306.9 (95%CI: 205, 460) (table 2). These increases had an important effect on the total deaths in the two large groups of causes-infectious diseases (slope was 4.38 for wards with low socioeconomic level and 1.77 for the rest of wards) and external causes (the two slopes were 1.34 and 0.70) - 2) . In 1994 this cause accounted for 7.1% of the YPLL in low socioeconomic level wards and 4.3% in the others. As expected, these increases had an important effect on the total deaths in the two large groups of causes, infectious diseases and external causes (the slope was 67.3 for wards with a low socioeconomic level and 35.3 for the rest of wards). These increases occurred in both sexes, although the rates were higher among men (tables 2 and 3).
Lung cancer among men also increased differentially in the two groups of wards. Cirrhosis in men increased in the wards with low socioeconomic level but decreased in the rest of wards, widening the gap between them (tables 2 and 3).
Cerebrovascular disease in men and women, and ischaemic heart disease in men were the causes of death for which inequalities in premature mortality decreased and for which a larger decrease was seen in the low socioeconomic level wards ( There are few studies which have analysed the evolution of different causes of death, particularly causes which have arisen recently, such as AIDS and drug overdose.
The important growth of AIDS as a cause of premature mortality has already been Barcelona, 1983-94. 194 described in Spain3' and in Catalonia.32 In Barcelona since 1992, AIDS, followed by drug overdose, has been the primary cause of death in the population under 35 years of age,33 and hence it is also the leading cause of YPLL. It must be noted that in Barcelona 53% of AIDS cases were intravenous drug users."
A study on the evolution of AIDS mortality in France between 1983 and 1990 found a decrease in the relative contribution made by cases in the more favoured social categories to the detriment of working class and unemployed people.35 A nested case-control study of a cohort of homosexual men in Canada showed that a high socioeconomic level was associated with a slower progression of AIDS infection, independently of access to health services.3" 37
Both drug consumption and AIDS have been related to low socioeconomic level,38 39 zones of poverty and zones with a population marginal to urban nuclei.40 4' In Barcelona, the old inner city district of Ciutat Vella and the remaining wards with lower socioeconomic levels show the highest rates of drug users. In addition, it has been shown that the prevalence of HIV-1 antibodies among injecting drug users attending a health care centre located in the inner city area was almost twice as large as the prevalence observed among drug users in health centres in the remaining areas. 44 Wallace et al have theorised over the social and special diffusion of AIDS, and have explained how the disease spreads from epicentric nuclei of large cities to suburban 1994 areas. They have also stressed the great importance of social networks in the transmission of low the disease, beyond individual behaviour.43 A *es study carried out in the Bronx (New York) described violent deaths (suicide and homicide) and mortality due to cirrhosis and to AIDS between 1970 and 1980, before and after show any changes.23 Despite this possible limitation, it should be noted that the differential increase in mortality in the two groups of wards for certain causes of death, beginning in 1986 (particularly AIDS and drug overdose) and in certain age groups, was too great to be attributable to selection processes. Moreover, from a public health standpoint, the results indicate which geographical areas should be especially targeted in the setting of priorities for health interventions.
IMPLICATIONS FOR INTERVENTION
The implications of this study for public health are that more equitable health policies must be implemented. Based on the Whitehead recommendations, political initiatives may be focused on four levels of action as follows57: * Firstly, policies based on the premise that increasing knowledge, motivation, competence, or abilities at individual level facilitate changes in risk related behaviours (for example tobacco consumption, physical exercise, sexual practices, drug consumption, etc). * Secondly, policies addressed to the community, in the sense of increasing social networks and of reinforcing the whole community against risks to health, are needed. * Thirdly, there must be improved access to essential facilities and services, which implies policies to improve the conditions under which people live and work. * Finally, macroeconomic and cultural change are needed to reduce poverty and inequalities in society. All four levels are important for the reduction of social inequalities in health. The first two levels fall more within the scope of public health, the third also requires participation from other areas, and the fourth refers fully to multi sectorial policies. 
